F o r S t r o k
: Baseline characteristics of patients with first-ever stroke: non admission vs hospital admission vs stroke unit Table 2 : Factors influencing all-cause mortality among for patients with first-ever stroke are not admitted to hospital, which requires further explanation.
Introduction
Admission to hospital and access to specialist stroke services is a cornerstone of high quality stroke care (1) . National and international guidelines in stroke that we are aware of have supported the approach that patients with suspected stroke should be admitted to hospital to receive a range of evidence based interventions (1, 2, 3) .
Despite this consensus, non admission rates for stroke patients vary between 15% to 22% (4, 5) .
Previous data from the South London suggested that death and disability were more likely to occur in patients who were admitted to hospital for stroke compared with patients who were not despite adjustment for case mix (4). It was hypothesised that aspects of hospital care may have been detrimental which required further exploration. However a randomised controlled trial comparing stroke unit care, inpatient stroke team care and avoidance of hospital admission, demonstrated that mortality at three months was significantly lower for patients assigned to stroke unit (6) .
Over the past two decades, there has been a policy drive for increasing admission for stroke predominately fuelled by guidelines highlighting access to acute specialist care, although many directives are now focusing efforts in reducing emergency admissions for a number of other conditions despite equivocal evidence (1, 7) . It is therefore important to identify patient characteristics of those who do not seek hospital admission for stroke and to ascertain whether they receive evidence based interventions. The aims of this study are to explore the trends, the processes of care and differences in outcome between patients admitted to hospital versus nonadmission after first ever stroke using a population stroke register in South London. 4
Methods

Identification of Patients
Data for this analysis were derived from the South London Stroke Register (SLSR), a population-based stroke register that has prospectively recorded first-ever strokes in patients within a geographically defined area of South London since 1995. Hospital surveillance for stroke included two teaching hospitals within and three outside the study area. Methods of patient notification and data collection have been described previously (8, 9) . Multiple, overlapping sources were used to register nonadmitted stroke patients and admitted stroke patients by trained study nurses/ 
Prior Risk factors
Prior history of hypertension (>140 mmHg systolic or > 90 mmHg diastolic), diabetes mellitus, atrial fibrillation, previous TIA, alcohol drinking status (yes/no) and smoking history (current, ex-smoker, never smoked) and previous ischaemic heart disease was recorded from general practice or hospital records. 6
Effective interventions after stroke
Patients were classified as 1) not admitted to hospital; 2) admitted/transferred to stroke unit at any time during hospital admission and 3) admitted to non stroke unit (managed in a general medical/geriatric ward). We examined a range of indicators of the process of care after an acute stroke suggested to be useful proxy measures for quality of stroke care (13) . These included access to brain imaging (computed tomography -CT, magnetic resonance imaging-MRI or both), swallow assessment, the use of antihypertensive agents during the first three months of stroke as well as the use of antiplatelet, anticoagulant and cholesterol lowering agents in ischaemic stroke during the same time period.
Outcome measures
Outcome as measured by the BI was categorised into good (BI ≥15) and poor (death or dependency (moderate/ severe) -BI 0-14) (11). These were assessed 7 days, 3
months, and at one, 5 and 10 years after stroke. Survival time was calculated from date of stroke to date of death. Survival curves were made among stroke patients by consecutive time periods (per 6 years), ethnic groups and for those with BI Scores ≥ 15 at day 7 using the KaplanMeier method (unadjusted) and log rank tests. Multivariate survival analyses were undertaken using Cox Proportional-Hazards models to determine the prognostic value of socio-demographic factors, case mix, stroke subtype, effective intervention, and risk factors before stroke. The event studied was all-cause mortality. The prognostic value of socio-demographic factors, case mix, effective intervention and prior to stroke risk factors for 3 month and one year outcome was also examined by using multivariate logistic regression. Sensitivity analyses were carried out to assess possible effects of missing data by comparing the observed and complete case analyses with missing data analyses using various imputation methods, where missing data for survivors were imputed at all time points using a best-and then worst-case scenario for binary outcomes. Loss to follow-up rates varied by time point (after accounting for deaths): 3 months (24%) and 1 y (17.9%). All tests were 2-tailed, and p-value < 0.05 was considered statistically significant. Hazard ratios (HR) with 95%
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confidence interval (CI) for prognostic factors were calculated in Cox models, while
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8 odds ratios (OR) with 95% CI were calculated in multivariate logistic models. All statistical analyses were performed with statistical software R, version 2.15.2.
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Results
Between January 1995 and December 2012, 3459 of a total of 3917 patients with first ever stroke were admitted to hospital and 458 (12%) patients were managed in the community. 
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10 Appendix 1 (Table I) Among the 3917 patients with first ever stroke between January 1995 and December 2012, the median survival was 40.5 months (stroke units) compared with 40.4 months (non stroke units) and 80.4 months (non admission) (P<0.0001). The 7 day case fatality rate was 13.1% (stroke units) compared with 22.7% (non stroke units) and 0.4% (non admission) (P<0.0001). 90 day case fatality rate was 23.9 % (stroke units) compared with 37.8% (non stroke units) and 2.6% (non admission) (P<0.0001).
When we compared patients registering in each consecutive 6 year period from 1995 to 2012, we found that survival was overall greater for non admission compared to admitted patients in the Kaplan Meier analysis (log rank test P<0.0001) with an overall improvement in survival over time for each period (P<0.0001) (Figure 1a ).
When further analysis was stratified by ethnicity, there was a survival advantage for non admitted patients for both white (P<0.0001), black Caribbean patients (P=0.01)
but not black African patients (P=0.44). However for the whole cohort, when the analyses were stratified by day 7 Barthel Index ≥ 15 as a measure of case mix, there Factors affecting all cause mortality are described in Table 2 Appendix 1 (Table II) 
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Discussion
This is the largest detailed study to date analysing the differences in stroke patients admitted to hospital compared with non admitted patients in an unbiased population of in South London. The main finding from this study is that admitted patients had worse survival and poorer outcomes than stroke patients who did not seek hospital admission after adjusting for confounding variables. This is at odds with the randomised controlled trial by Kalra and colleagues where stroke unit admission was shown to be more effective than home support as well as mobile stroke team support for patients in a highly selected population of moderately severe strokes recruited within 72 hours (6) . In addition to this, the study was conducted during 1995-1999 before widespread uptake of evidence based interventions.
As the prognosis of the groups is not comparable it is necessary to adjust for case mix variables in this non randomised comparison due to confounding by treatment indication. We have however adjusted for many of the case mix variables suggested by Davenport and colleagues as well as validated case mix variables that have been shown to be predictive of poor outcome and are sufficient in quality and precision (14) . These included age, sex, prior stroke Barthel Index, living conditions and socio-economic status, stroke subtype, clinical assessments of maximal impairment (GCS, failed swallow, incontinence) and prior stroke risk factors. It is however possible that some confounding factors remain unadjusted for such as markers of frailty, physiological variables and more detailed measures of case mix such as Charlson and APACHE scores (15) . Even when careful case mix adjustment is made using clinical data on stroke severity, no allowance can be made for a bias that exits between different types of patients using different services. It is also possible that since the clustering of patients within hospitals was not taken into
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14 account, unmeasured differences between hospitals may also account for some of the observed differences in admission and outcomes. There are also other factors that may differ between both groups, which may influence complex decision making for hospital admission, including patient choice, general practitioner advice, policy for local stroke services and availability of resources (16) .
There are a number of possible interpretations to explain poorer outcomes for hospital admission. It has been acknowledged that hospital admission may be associated with a number of hazards which includes malnutrition, sleep deprivation, risk of infection, pain, falls, prescription of new drugs which can lead to deconditioning as a result of loss of physiological homeostasis, particularly in older patients (17) . Krumholz and colleagues warn that many patients who are hospitalised are not only recovering from their acute illness within a complex pathway but are susceptible and exposed to a period of heightened risk for a wide range of adverse health events (17, 18) . It is also possible that patients are being discharged from hospital with higher levels of disability into the community and this may account for their worse outcomes.
Although there is a strong evidence base that stroke units improves outcome, there was low uptake of such units in the earlier cohorts but a clear trend of improvement in the provision of these services. It is therefore possible that a significant proportion of patents were not in receipt of the important processes of care that are beneficial for stroke patients (19). Interestingly antiplatelet therapy was used less at 3 months in admitted patients compared with non admitted patients.
There was evidence of increasing hospital admission over time with a decreasing trend of the proportion of patients who were disabled at day 7 (BI <15) managed in hospital. This can be explained by increasing public awareness of stroke through Any general conclusion regarding poorer outcomes for admitted patients needs to be tempered by lower rates of statins and anticoagulation therapy use for patients not admitted to hospital and it has been argued that admission to hospital may facilitate and reinforce secondary prevention compliance (22). The lower rates of swallow assessment in this group may reflect the timing and delay of specialist assessment.
There were also lower rates of combined brain imaging overall in non admitted 
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patients although there were similar rates of brain imaging for the latter cohort. This is in keeping with the need for MRI brain imaging required for greater sensitivity for mild stroke in particular lacunar stroke.
There are strengths and limitations to this observational cohort study. The data were derived from a multi-ethnic population based register whose outcomes had previously been described using the 1995-98 cohort but now has the advantage of studying a large sample size of almost 4,000 patients over a 18 year period with long term follow up data, allowing statistical power to determine differences in survival and functional and stroke register studies, loss to follow up rates are not often presented. We also acknowledge that Inner city populations such as in South London are mobile with large numbers of migrant families which can make follow up challenging. Other reasons include the inability to complete follow up due to cognitive impairment and refusal of patients to be assessed repeatedly. Efforts were also made for all patients' changes of address to be recorded from hospital, general practice or family sources. If patients had moved to another country, postal questionnaires were often sent and returned (9) .
The use of the Barthel Index at day seven as a categorical measure of case severity can be argued but results from analyses using dichotomized BI did not differ 
